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^ISU-'S^ 7l|Al^i4. 7llAl^ ^ <^^2). ^i\]<^ c^^^ S.^^^ 7]^; 

^7] ^<^S\. =eflOl A>olo^ 7l:^oll ^1]^; Aj.7l ^fl^^H] 

5L^*>^ 711 ol H ^ ^ ^ ; ^ ^^71 711 o] H ^ '^■^^] ^ € Til ol H* i^^H ^ ^ ^ . ^j- 
71 ^11^^ ^^^^^ ^A>«-^ ^1^^ ^11^<^H, ^7l ^5}-^^ ^71 

^AV^Sl- ^>c3-«..a-<^] ^A^slol .^71 ^11^^ ^^-^fe ^7] <^o^oll e^^Vi 

^^>^ -^71 ^fl^Sl ;gA>«.^ *^*><=^ ^7l :g^^0.s :^^\7} 

^^5]^ ^^i^S- t!:Cl-. o]6\] 4s HSZL^ -g-^l- ;5i<a-^ 71^3] 7 V ^iE.<illAi ^ 3 

V ^# ^ ^Jl Stb -^31- *J=^>51^ Jl32}-7> o;icl-. 

£. 2 
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^3.^ ^7]- ^ ZL {NONVOLATILE SONOS MEMORY DEVICE AND METHOD 

FOR MANUFACTURING THE SAME} 

S. 1^ ^2fl 7l#<Hl u)-^ til^^^^ ^h^±L ^]S.^ ^;^># i^ltb 

£ 2fe- ^ ^^ofl 4€- wl^^^^ :±ii^i ^s.^ ^;^>» £Ai*]: c]-ig:£oicf. 

£ 3 ifl^^i s. 12^ ^ ^^oji ic|-^ wi^^A^ tiiis.5^ >i^;^>o^ ;^iis«oi-^-a- 

100; ^£.^1 7]^ 110, 110a, 110b; ^H^s]-^ 
120. 120a, 120b; 130,130a; >ll2'y:5|-^ 

140; 150,150a; ^l3^^^ 

160; 160a; 711 olH 

170; ^<?31-2-(ONO) ^<^^ 170a; TflolH ^"^s]- 
180; 190; ^511^ 

200; 300; 
305; £Ai5l-¥- 310; ^^l-f- 
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320; t}^^ 330; ^11^ 
400; ^1^^ 311^ 

t'l-olHs.^^^flA^ -^^oj] ^ ^^^^ oflae] ^^V^ 

:n. Sife ^o] ^tiv^^oicf. o]s^^ ^^A^ >i.^].^ ^^oi ^-1^^ ciioiBl 

Adt, <^11- ^^^s:>^ ^<=>]^. <^l5f^ Cf^Tll, Dflael ^;^>S. Hj^ 

O.^ ^^m-. ^-^^ OHEl- OllM^lS^ ^^O] Oj^o^£ 6.;;,^ 

^2flo] ^^^oi wl^^A^ ^t} (charge-trapping) ^7.}^ # ^ 

^^1 Jl2}- 4i;^>ol ^-^ TflolH^ tiil2.B^ ^y^Xfloating gate type memory device)7> 9X^. 

-^-^ TflolH^ Ti\]S.^ ii^Xfloating gate type memory device)^ 7]^3\- ?\]<=>]M. 
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TfloiH^ Ti^ls-Bl db;^!-^ ^sl^^ (reliability)^ -^^l*l-7l ^«fl Tiflfisl 4i^Hl ^^*>^ ^-B- 
S.^^ ^]3L^ ii::;^K floating trap type memory device)*^] ^cfl^ o.^ B]^^ ^ 

^;^}^ <^]S.^ M ^<gA^ H^^^l ^-1 

^*>^ -?"B- 3E.^^ ^2.5^ ^^^Xfloating trap type memory device)7> $Xt^. 

-^-B- S.^^ ^S.^ ^;^>(floating trap type memory device)^ TflolH ^2.^1 

7]% A\o]6\] ^^1^ ^^A^ ^^^^ vfloflAi ^^^S)^ E^ofl ^^j.^ «J-i^ofl tfl 

HSZLBfl^J^ -^-a- ^]2sl ^^>^ 

(Metal-Nitride-Oxide-Semiconductor ;MNOS) , ^^-^yr^i^lM-'tlr^^-^S.^l 
(Metal-Alaumina-Oxide-Semiconductor ;MAOS) , ^^-"^-^i^l M~^-EE.^1 
(Metal-Alumina-Semiconductor ;MAS), ^e^^-^s^-^-^^^-itSl-^-uj-s^l 
(Si 1 icon-Oxide-Nitride-Oxide-Semiconductor ;SONOS) ^SL^ 4i^> ^o] 9X'^. 

^^]. Slofl £.^1^ ti>5q. :^ol, t.>ol3^ ^S-^KMicron Semi conduct or )>««>^ ^IW^ 
•^^ ^15,387.534^ "METHOD OF FORMING AN ARRAY OF NON-VOLATILE SONOS MEMORY CELLS AND 
ARRAY OF NON-VOLATILE SONOS MEMORY CELL"<Hl yflA]^ (SONOS) ^3.^ ^;^>^ IQeOHitfl 

^^^^ 7m^^^^. 
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<22> S. 1^ %^2:a^>o^. 7l#oi] tt}-^ Hj^^A^ DflSBl ^;^>^ <^ ^ 

(15,16)4 d^^>^ Si ^^(19,20)0] ^^^^ tiVi^l 7l^(14)'a-«Hl ^^^-^S}-B]-A>s|.n^(ONO)ol ^j- 

<23> tijfl^A^ dbi^i DflSB] >ii^>^ :^ol p\]o]^ ^^^(17)# ^>^^*1-^ 

o.s.-^Bl ^;^>(electron)7> E^^^JEjol t^I^Ih ^«?1^(17)# ^^^^>^ ^Sj-^ifl^ 

voltage)^! ^^*>«>^ H-S-H^ ^Efl (program state)7> ^cf. 

<24> o]s\.^ tiVcflS, 711 olH ^^(18)<^1 ^^'a-^ ^<>1^^ 711 olB ^'?i^(22)^ ^sj-^i^^ 

H^<^1 3L^S)c>1^^ ^;^>7> E^^^£]ol ^:£^1 71:^(14)^^ iffl]-^ . olsq. ^Alofl, 
^1 7l:S:(14)-^S--^Bl ^^(hole)ol E-l^^slol TllolB ^^^(17)^ ^^^^21 H^<H1 3.^^ 
cf. ols. '^n ^7}$] ^^^<a-ol ^o>^ ^71 >^Vb11 (erase state)7> ^cf. 

<25> o]e:|^ til^^A^ ^}^^ pflS-sl ^^>^ ^^>7> §^51 B^(deep level trap)<^l ^^-1 
^S)7l Bfl^ofl 711 olB^ ^1-2.21 ^t^^o^S. ^^^l2^ 711 olH 

^>-§-^>^ ^^1 7>^5>cl-. -^-B- TllolH^ t^ls-el ^;^H1 ^1^ ^^tt 7M^ 

<26> zLe-m, #sll 7l#oll VC^^ ^]^^^^ d^h^^ ^SL^ d^TcHl ^<H'Hfe ^^1^ 

<='l 9X^. 

<27> ^2fl 7l^oll 9X<=>]^^, ^S-H^ ^^^] ^ 7llslol(hot carrier) ^^54 TflolH 

21 ^^5^-0.^0^ (inject ion) Al 71 7l ^^H^ Jl^^l (high electrical field)7V ^AsrVcf. 
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^«a-5z|- ^2.^ (pumping) Jl# ^ (pumping) ^ISS] ij-cf^ 

^Hl, ^ ^^^^ ^Mtb ^Hfl n^^7] ^ ^ 

^7] ^^^s:>7l ^ ^tgoll O^^- tll:^^-^^ ii^^ i3fl2.S^ iii>^>^, ai^^i <^ 

^3]- 5L^*>^ aVS.^! 7]%; ^7] s.efl<?l A>o1o^ 7l:^«:>ll ^ 

^11^; ^7] ^fl^-^ofl ^A^^ i^^m TfloiH ^<?1^; ^ Tflc-iH ^<a^^ 

^1 ^^^^ TiiojE 5E^^H 511^^ ^<=^s. ^^^^ ^^}^^ ^m^s. 

-^^-^^ ^7] omd\] e^^VJl ^7l ^11 *>ci-«-^ ^7l S.ellol e^^l- 

^7] 7l)olH ^1^^^ ^5|-^-<Hl ^^^O] ^oj^ ^7] 27flSl 



29-8 



1020030008789 ^^ <U^}: 2003/9/19 

<3i> ^^7] <^^^ ^7] ^^^o\\ e^*>Jl ^7] ^7] *m^<^l ^^t} 

<32> ^7] ^^^^>7l ^ M]^^^^ ^ii^ i^'ilS.el ^^>S1 

wvs^l 7]^^ ^7] 7]% JL^ ^-^1- ^l^l^H ^^-^^4 ^^>^^ 

-$.<a-2-(0N0) ^>^^s:>^ ^7] ^^^(ONO) ^"a^^*^! ^^^^>^ ^^1; 

^7] ^^SL(Om) ^^^3). ^5.^^ sflel^^H TflolS ^oi^sj. TflojB ^^^^fe ^ 

^1; ^ ^7] TflolH 7]% K^o\] <^^j2f ^eflo] <^^^ z]-z]- ^A^^>fe 

<33> ^71 TflolS ^^S^-^ ^^^-^l ^Sl-^^l -a-'^SlcH ^SS. -^7] 

<34> ^y] i^^(ONO) ^^^^>^ ^^1^, ^7] 71:^^011 1a>S|-B]-4 :^]2 

; ^71 >^^-^>a-<^l ^^-^ ^7] ^A>-^Si}- *>^:^^6il ^^^^ ^12<+^^* :^]7]^\ 

^ ^^1; ^1-71 e>^^>a-^i ^21-^4 ^ii^^^o] 3.S. ^7] 7]^ 

<35> >^V7i ^^^^ ^l2^^^-4 ^Sl-B]-^ ^ItIb}^ ^^^1^. -^-71 >ll2'y:5|-^>a-<Hl S. 

^ ^7] 3^€* ;^l7l*>^ 3L^*>^ ^^.9.3. th^f. 
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e^s:>ji ^eii^ <^^^ >a-7i e^^H ^^^5]^ ^^1-5.^ 

<38> ^ ^i^o^ ^^Alc,^l<Hl o)-^ Hl^^^J diii^^i Ti^iie^ ^;^>o^ ;HlS«<^^<^l ^£.^1 
71^* ^oM 71^ <a-^» ^iTl^i-o^ ^^-^^ ^^>^5f ^A^^ 

^1^^ ^^-^ ^^^^>^ ^7] 7l:^!:^oll ;Hll^^B^-ail- ^^s^^^ ^^>S. 

^^1; ^12^^B^->^H1 afl^^ ^7] ^A>«.sq. 5:].c]-W-n>^ 5H 

4^]-^ ^^1; isell^l^s ^V^as. ^7] >a-^-^^<Hl ^12 

AV^^ui)- ^sj-B^-^ ^l7l*>^ ^7] iSBll^l^H ^^-^ ^7^]; ^7] ^^^^^] 

CVD ^s^n-^ ^13^21-^^ ^^1; ^7l 7l^* ^^^el*>^ ^Tfl; ^7] ;^l3>a: 

5)-^>a-<^l ^^^*>^ ^^-71 ^£^2). ;*ll3'y:s|-^5i). ^^B]-!!). ;«fllAV^Dl-^ 2j)Bli^*> 

^ ^71 *m^<Hi e^^voi tb^. 

<39> ^ ^T^c]] o^sr>^, TlJojE ^o^o^-o] ^^7} AS ^^l-:^! ^^l^^^jji at!" Tlj^^g 

711<^1H ^^oil <?l7H>^ S.S.ZL^ ;5i<g-^ 7l€^sl 7 V ^ 3 V ^# ^ %l 

ji stl- ^y] ^^^^ ^T^^^i=f. 
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<40> o]^.^ ^ ^t^oil i4€- w]^^^^ ±hL^ ^S.^ ±.7]- ^ ZL ^-^tb S.^^ # 

<41> o. ^AHHl t!-^Sl>^1 ^Jl Cf^ ^EflS ^ -2- 

^1 ^ ^>^<^] #^^1 ^ 9XS.^ ^}7] ^*fl P^l^Sl^ ^oll=l-. S^ofl Si^A^. ^ 

^ <^^-i-o^ -^1- ^^^^^ 7lS]-7l ^<^1^. ^ 71^" 

US. A>o]o1] ;^l3o^ n|ol 7fl7ll^ ^ o;irV. i^^-flA-l ^^lofl ^<^^ 

<42> £ 2^ ^ ^^oil 1:^1 4i>^># ^^^^ ^^S^lJl, :£ 3 vfl;^] 

:£ 12^ ^ ^^ofl wlfl^^^ ihi^^ ^3.^ ;«1V^«J-'^^ ^^£.<^lc1- 

<43> (^aHD 

<44> :£ 2Mr ^ ^^<^1 14=. ±h^^:, v\]s.^ 4i^>^ ^e|^(Si)2)- 

i^l^^ ^£^1 7l:^(lOO)^J-<Hl (180)3)-, =e)l^ *^^(190)3!f. ± 

'^^(180)4 .^ell^ -^^(igO) A>olo^ 71^(100) K^^] ^11^(330)521-, ^11^(330) 

'^'^l ^^^^ TljolB ^<?!^(170a)4 TflolH ^^(160a)* i^*>fe H^^liEl(200)7> ^^^s\ 

<45> c*^?!^-], ^11^(330)^ ^<^S. ^^^(300)5=1- ^A>«.(3io)sq. *>^^(320)^ <^1^*H^ Xl^ 
^1^^ ^S-i- ^11^(330)^ ^1-^-^(300)^ di^^ <^^(180)«^1 e^s^l-H ^m^(320) 
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^ ^511^ '^^(i90)<^l e^tbcf. ^^tb 7i^(ioo)-^s.-¥-Ei ^^s\^ ^A]-«.(3io)s] zi-£(e) 

^ o]^ ^^^^ z]-£^o^o]l ^^^P] ol-q«l-T:f. Il^]x^, ;gA>«. z]-£(e)7l- t-i^ ^l-o. 

^ ^11^(330)^ ^ol7> u]^ ^ol^^lTll ^B-S. ^;^>21 Jl^a^c^l :^ol)Aoiol jgcf. , ;§A> 

<46> TflolH ^^B^-(i70a)^ 2jol:£ 27fl^ -ttsl-^ol ^^^o] oj,^ 'y:^^(110b)(150b)ofl ^ 

S?-BV(120b)ol ^^^^<^ Si^ ^Efl# oj^c^^ ^fl^(330)^Hl ^^^£1<H 9X^B.S. tH^IH 

^^^(170a) atV 

<47> ^-l;3-^>^ ^^e^-(120b)^ ^11^(330)S1 ^^^(300)<^1^ ^^1 

cfnV ;^A>w-(3io)sq- ^>^-^(330)^Hlii]: 9X^. o]^ B^^l^E^ (200)^ diT] 

(ERASE) ^^^^ *J=^^l7l7l ^^olD^ olo^i rfl^Ai ^#^4. ne^ji, ^5|-B^-(i20b)4 ^^1 Tfl 
^oi^(170a)* o]^^ ^s|-^(110b)(150b)^ ^]]^(330)Sl ^^13:^(300)^4 ^A>«-(3io)5q. 

^m^(320) ^i^^Hl ^^^^o] c^vJ^^ 

<48> 7i]oiH ^^(160a)^ ^J£^^ <=»1^<=>1^ 9X^^ ^^^1 

T^^*>^ ^-^S.. <:}:^^( 110b) (150b)* A>ol6fl 7l:a:(100)3l- ^^71^0.^ 9X^. 

<49> 01^3). ^A^^ o]^^ ^ ^Q;X^6\] tcj-^ dt^^V^ Cf^^q- ^o] 

<50> TijolH ^^(160a)<^l ^^a-ol <?l7}-5)o1 TflojE ^^(i60a)^ ^"^h^l ^11^(330)^ 

^^^(310)31 ^^^SK threshold voltage) M.t=]- ^<i>^l7fl 5)^, ^ (180)^S^h1 

-^2^1^ <^^(190)-^^ ^7]-7} o]^^v]., nelJi, sl^^ (potential 
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difference)<^l ^tb ^(horizontal electric field)<^l ^^>fe- 

olnfl, ^;^l-7> >5ll^(330)^ 2.>H21^(305)<^1 £^*>^ f^^fl^^ ^5l-^-(110b)^ ^3)-^7l 

^11^(330)^ S.^ie1^(305)^ ^l-M-Sl ^SJ ^(inject ion point -f-^^j-Tll ^ 

Cf. ^;^>21 <Hm^l7> ^^(^S]SA>s).n]-o| ;g o. SeV)^^- 3.JL 

7fl<^]B ^^(160a)S^ ssl^^o] s.>Hsl«-(305)5] sj^^^cf H^, ^>;>^ ^11^(330)^ ^a>^ 
(310)5+ ^Sl-^(110b)-i- -i-2l-*><^ ^2|-^(120b)<^l 5L2j-il<>| HSZLefltjj (programming) 

*g^(180)-^S.^Bl <:§^(i90)o.s^ o.:^ «j-^oi ^jg ^^4^}t].^ 

dtTi (erase) -g-^^ ^(190)^^^Ei ^^(hole)*^! ^^^(120b) vflS. 

^l^s^V-^^ ^^^Cf. olnfl, ^^^^ o]-^3£ oD^oj] ^ei^oi cg^(l90)O.s:^El o]^7lel7> 

^l^ofl^ dllTl ^^ol ^§€:>7fl ^^S|^li?>, olsq- g^s] ^eflo] <^ ^ ( 190)-^S.^B^ oi:g.7l 

^ei-^i. ^^^(120b)^ ^^^s] ^^t!: <^l^«<}-^((2))^ 

*J=((3))* JL^^H ^^(190)011 ^^^^m wV^^^Vcf. ^, ^11^(330) 

^ ^A>^(310)sq- s:>^^(320)^Hl^ ^^^-(120b)^ ^^^^>^ ^<^1 ^^}^ ^7] ^.^j ^^^-^ 

<^]*K ^ ^'^'^l Dflael dt^>o] £ 3 i^^l H 12» ^ 
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<55> ^ ^t^ofl ic}.e Hl^^A^ v\]S.^ :i^7\2] ^Si^^'U^ , 3<^1 S.^] ^ w>s>f :^o] ^ 

^^■1 ^sle(Si)2t yVS^l^^ ^^^^ 71^(100)^ ^tiltbcf. ^^iq-^, 

71^(100)^ ;^l7l*H ^^-^(300)52^- ^A>«.(310)4 *>ci.«.(320)s. ^^^^ 

3fl^(400)^ 

<56> olnfl, 7l^(100)^^^Ei ^^^^ ^A>W-(310)5^ Z|-I£(e)^ O^i^ M.^^ 2^^. 

M- o}x^^}jl o^^^ Z]-H^ 2:^^ ^ ojtq-. new. ;§A>«- 2]-£(e)7> 

M-^ ^o.ig ^ll^CS. 12^ 330 ^ol7> ^^1^17)1 SlcH ^;^>2l Jl^^ofl ^oflA^ 

<57> ololAl, £ 4ofl :£Al^ W>S]- :y-o], .^71 :^]^^ 3|1^(400)3I|- ^Efl^O.^ «.-^B:].3E.S. 7] 

^(100)^<H1 ^11^^0:^^(110)4 ^^^(120)511- ^12-^:^^(130)^ ^a^^c^-. ^o] , 

71^(100)* ^sl-A]^ 71:^(100)>^<H1 Si024 ^ll^sJ-^dlO)^ ^^^^VJI, ^11^21-^(110) 

^6\] ^^^(120)-2.S^ Si3N45q- ^^^(120)# ^^^^q-. ^1^^><^, ^sF^(120)^Hl ^ 
^1-* ^^7]^^^^ ^^X\^ ^12^^^(120)^ ^^^th^. 

<58> nnl-^, £ 5<^1 S.^]^ ^^1. 5t:£sl1^1:iH^ ^ ^o_^ 

^l2^2}-^i-(130)^oHl iSell^l^:^ 3fl^(i40)* <=>M , ^^(UO)^] ^ 

A>-?-(310)5q- ^m^(320)^^ ^^tbcf. 

<59> ojo^A^, s. 6<H1 w>sq- ;^o], sfl^(140)^ ^>^3S. ^zl" 

-^^ ^i-^-f (300)-^^! ^^^^ >^l2'i>5|-^(130)^ Ai^a] o.^ :=^l7ltl:cf. 0.^3^, ^^^(300)^ 
•^1^ ^11^2|-^(110)^<:>1 ^Jl. ^A>«.(3io)2f ^>^a.(320)>a-«^l^ ^ll^V^^( 110)21- ^sl-el- 
(120a)i|- ;*il2^^B]-(i30a)ol ^7ll^c|-. 
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<60> neicf^, IE ?<=>]] w>sf ^o], >a-^-f-(300)'^5l ^ll>a-s]-^(110)3]-, ;gA>«-(3io)sq- 

*m-^(320)^^ ^12-^:21-^(1303)^ ^]-%-^}<^ ^]7]^x:]-. n.^^}<^, 7] 

^(100)^ ^A>«-(3io)sq- *>^^(320)^<^m m^^^aiOa)3\- ^^^(120a)^o1 ^^*>£.-^ 

<61> o]^o^ Mz^ ^^^^S.^ Alz^^Cf^ Aiz^-^ 2^-8-^>^ ^<^1 7l:&(lOO)ofl cfltb 

(120a)^ 1}-^l*l-7l ^§>o^ ^}^]^ M^^^^]7} -f^tb 1}-^^ 

<62> cf^^S., £ 8<H1 wVfi]- ^o], ^^1-^(310)^ ^>^^(320)^<^1 ^^tb 

(110a)2l- ;^ll>a:^^(120a)<^l S.^ 71^(100) CVD #2|-*M >«fl3 

^2|-5V(i5o)^ ^^^t!:i=1-. OL^^^, 71^(100)0)1 t|l^ ^^^Bll- ^I3^:^mi50)'?l 
CVD ^51-^^ ^sj-^mcf. <^H, ^]3^>5|-^(150) :e.t:l- ^ll^V2|-B]-(iiOa)^ cl ^^Tfl ^>^^^1-J1 
^> 1- ^-f<^l^ CVD ^^^51 cflAioi] <lAi-^(thermal oxidation) ^ 

<63> <a^^5] ^^^j.^] 5]^^ ^U^2|-^HllOa)3il- ;^13<0:^^(150) ^}o]6\] ^^E|-(i20a) 

*^1 -2.<a^(0N0) ^^^T-(170)<^1 :^1^ ^^S. ^^^^cf. oc^ 71^-1, 

(ONO)^ <J:^^(Oxide)-^^^(Nitride)-^^^(Qxide)^ ^^<^li=l-. 

<64> ncl-^, £ 9ci\] 3EAl^ ^ol, ^^l^^o^S. ^^^^ ^^^(ONO) ^^^-(170) ^<H1 1- 

e^^Hl^4 ^£^11» l-el7l^i-f^2}-^ ^o.^ ^^h^l-c^ ^£^160)^ ^^^t!:^-. 
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<65> ;^]#5^H, S. 10<H1 iEAl^ B>5q- ^o], ^i^(160)^ l-Bf^pVl- ol-g-^ Al 

^ f-^S. sflEi^s^H #e^^el€- ^^S. ^^^^ 7flo]H ^^(160a)* ^^^tb^. 

<66> nf^o.^, £ noil SA]^ w>sq- :y-oi. Tfloln ^^(160a)* ^}d^3.S. ^z^- ^ 
^^^(170)^ ^Ei^B^H ^^^(170a)* ^^^tl-^. 0)141, n^]^ 

^^^(170a)^ ;^]l<LVS|-^(110b)3il- ;Hl3^5|-^(150a) ^}<^M ^5|-^(120b)ol 7)]^^ ^ 

SS. ^A^sjo^. ^^^(120b)^ ^A>«.(3io)5>]. sr]-c]:-^(320)oll'?> ^^l^Ml ^4. 

<67> o]o)A^, £ 12611 £Al^ vt}si\- :y-ol, 711 olH ^^(160a)^ i^V^SS. *>fe 1-^1- o)^^ 

<a ^^^S TllolH €^(160a) 7l^(100)ofl iL^^ <=§^(180)5q- B.^]<^ ^'^(190)^ ^ 

^^W. o]^^ ^Sl^ <=g^(180)^ ^^-^(300)011 e^s^l-HS. ^>^^^>ji, ^gilo] cg^(i90)^ 
*m-?-(320)<^l e^3r>S.s. ^A^^cf. 

<68> olnfl, <^^(180)3|- B.^<^ '^^(190) AHo) 71:^(100) ^^11^(330)S- 

sl^H, ^H^(330)^ ^^-¥-(300)5)- ^A]-«-(3l0)fil- *m-^(320)S- ^a^^ ^fl^S 

<69> >^7lfil- «a^fi) ^^-^^ ^^^51^ ^ii^ ^S.el cf^ui). :^ol Jg. 

<70> 3£ TllolH ^^(160a)<Hl ^^tlr ^^^1 ^7l-£)o) TljolH ^^(160a)2l 

^<a-ol ^11^(330)^ ^^-^(310)^ threshold voltage) ^t\- ^0};^]^]] ^SL^:i 

«^^(180)^S^El ^eiloi eg ^(190)0.^ ^^].7]. oi^tbcf. zislJi. ^^i-j^eflo] si]^^ ^> 
^1 (potential dif ference)<^l ^tt ^7] ^(horizontal electric field)<Hl ^«fl ^;^>^ ^ 
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<7i> olnfl, ^;^>7|. ^11^(330)51 S-Alsl-^(305)<^1 S.^^-^ ^^^^ <ll:sl-^(110b)* ■i-:Bl-*>7] 

sl-^i, ^11^(330)^ 2->«-iBl^(305)fe ^^>^*a^ (electron injection point )^^^ 
ei£.s., ^;^>5l oim^ijV ^sl-^^ oflM^l ^^(^el€-<:>^^'?l ^-f ei= 3eV):ai::l- 3.JL 7l]olB 
^^(160a)^ 3Jl^^ol 2.A-lsl-^(305)^ sl^^^cl- 3.1^, ^y;>^ ^11^(330)2^ :^^}^i3l0)^ 
<:]:2|-^(110b)^ *4*H ^5|-^(120b)<Hl i^^3SlcH =LS.I12fl°J (programming) o] ^^^trf. ^, 

(180)-^S.^Bl :e.511^ '^^(190)-2.^2l ^-g- «j-^oi -g.<gs^>c|.. 
<72> i;^l.o^ (erase) <^ ^ (190)-^S-^E-1 ^^(hole)<^l ^^B]-(i20b) xflS 

<^1-&*H <^1^. <:>1^£ nfl^ofl jceflol <^^(190)-9.^^E1 

^l^<Hm -^^^^l €^*>7ll ^^sl^]^, olfif ^e) ^ell^ ^^(190)^^-^Bl o]:^.^] 

<73> nil-51-A-l, ^S|-^(120b)^ ^^1» ^ ^AHl^l- :^ol :^^:§.c^ ol^«J-*J=((2))^ 

^^^1 ^^l-i^'S-^C®)^ JI^btH ^^]9l (190)011 ^^j*>fe ^<^1 i3>^^«> 

cf. ^. ^H^(330)^ ^A>«.(3l0)5!l- ^1-^^(320)^011'?]: ^^^(UOh)-^ ^o] ^;^>o^ 

4i7l ^J:-^i-ol1 w>^^*>t:f. 

[^^^ 

<74> opj-oiiAl >^>H1*1 'i'^t!: w><2l- ;y-ol, ^ ^i^ofl rt|.s y3]^^^§ ^^^^ v\]s.^ ±7}- ^ n 

^]2i^^^c^] ix).s^^ TjlolM ^o^Bl-ol ^Ell7> ^-^ajO.^ uf^V^ Til^^olJi ;^lcl.^ :^]o] 

H ^-a^ ^2.011 ojo^A-l ^^Hl'?]: ^^V ^^^^l-o] ^sl-Di-ol ^^l^o.^>«l 71] 
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[^^^^^^} 
i^^-^^ 11 

dl^i^.^ 3L^*>^ 7]:^; 

>^7] <^^^- =511^ AHsl 7]^d\] ^A^^ ^11^; 

711 olH ^<?^^^<^1 ^^J^ 711 i^^H ^^^Slc^, 

^>7l ^11^^ ^o]5L ^T-^-^sq- ^A>«-^ ^V^^^ <=>W<^^ ^1^^ ^ll^'^lo^, 
^71 ^^^^ ^71 ^^^S\o] ^Ji^ 

^7) ^ll^o^ >^7l dl^^i «^^oll e^€r>Jl ^71 ^11^^ *>^^^ ^7] 

1^1 ±7^. 
[^^^J- 2] 

^7l 7llolH ^^i^-^ -arsj-^oil ^^^o] ^<a^ ^^91 ^^-^S- B:>fe 
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[^^^J- 3] 

I^^^J- 4] 

^12%H1 ^ol^i. 

^^71 '^^^^71 ^^-^oil e^*>JL ^7] =efl<el <^^^ ^1-71 t}^^d\] e^^v 

5] 

7]:^ "^^^ ^iTl^l-o^ ^^-f-^ ^^1--^^ *>^-¥-S ^1^^ ^ 

^7] ^<a^(ONO) ^^^4 ^S^^ j4)b1^§H TflolH ^^^*> 

^7] TflolH 71^ ^13011 ^Sl^ :E.efl<y ^^j3:>^ 

2r>^ H]^^-^^ ihi^^i ^]3.^ 
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^7] TflolH ^a-^^-*^! ^Sl-^-ol ^o^JSjo^ ^^s. ^^^S. 

^IS-e] ^;^>fi1 

>a-7l ^^^^ ^7] ^A>«-<4 ^>c3:«->a-ofln> ^^1^>^ ^^S. 
^ ^i^i tHlS.e| :t;^>o:| 

I^^^J- 81 

^<ffl^(ONO) ^<a^^ ^Tjl^, 
^1-71 7l:^>^oil ^m-yrsj-^-sf ;«il2^^^^ ^7^}S. ^^^«>^ ; 

^7] ^^^^c>\] ^A^^ :^]2^S^^3\. ^^^^ ;^171*>^ 

^7] ^^^^<=^] ^n'S-^-n^, ^7] ^A>^sq. ^>^^>a-<Hl :^]2^s^^^ ^] 
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I^^^J- 9] 

^^■71 ^a-^-^'a-'Hi ^]2>ivs^n^ ^]7]^}^ 

r^i t^lSS] ^7^S] 

10] 

4 ^4i-<^l 7>«flxl^i ^^-^S ^ii^ 

m^^^ 111 

'^71 ;Hl3'a-^^^ CVD 'Ji!:^^^ ^-i- ^^i^S. t}^ ^^^^^ ^ii^ ^3.BJi :i^7]-^ ^] 
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12] 

<^ ^^^sl^ ^-i- ^^i^S *>fe Hl^^^^ ^h:.^ ^lae) 4i;^>2l 
I^^^J- 131 

^7] 7]:^ <U^m ^]7]^}^ ^^^^ ^^^S. Tfl^^ ^ 

^7] ;^12<0:^^4 ^^"^^ ^]7]t}^ ^^]; 

^7] m^^-^^, ^^7] ^^>-^i4 ^>^^^H1 ^^^^ ;^12^VS1-^^ 

^]7]^^ ^^1; 

^7] 7] ^ ^1 el ; 

>ii3<a:^^>a-«Hi ^^^*>^ ^^1; 

TflolH 7]% K^a^i cg^ii}- ^eflo] cg<^^ z]-z]- ^>^^3:>^ 

s. t}^ til^l^'^J oflael ^;^>^ ^1^1}-^. 
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[^T^IJ- 14] 

^71 ^^^^ :^]2^^^s\^ ^^^^ ^]7]^}^ ^^1^. 

151 

>lll>a:^^3l- ^]2^^^4r ^n^, ^^-^ ^7] 7]^<^ ^ 

16] 

^113«J-<^1 9l'^^^. 

^7] m^^^^^ CVD ^^-2.5. v^S.^ ^7^^ 7^] 
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I^^^J- 17] 

<^ ^^^^1^ ^^-^S- *>fe ^h^ii i^la.E) ^y^}^ ^]2i»^^. 
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IS. 4] 
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